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SUMMARY
This work was performed to evaluate two different schemes of treatment with systemic biocides 
to control Rhipicephalus microplus in northwestern Argentina. Treatments were applied from 
late winter to late spring to act on the small 1st spring generation of R. microplus, precluding 
the rise of the larger generations of autumn. In the scheme 1, calves were treated with fluazuron 
on days 0 and 49, and with fipronil on day 105. In the scheme 2, calves were treated with 
ivermectin 3.15%, fluazuron and fipronil on days 0, 28 and 83, respectively. The number of 
ticks observed on control group was significantly higher than the number of ticks in the treated 
groups. The percentage reduction in numbers of ticks with the control scheme 1 was more than 
90% during practically all study period. The treatment applied in the scheme 2 provided values 
of reduction higher than 90% in September, October, December, January and February, but not 
in November (87.49%) and March (88.78%). The results showed that both treatments schemes 
achieved an acceptable control level, but complementary studies are needed to determine if the 
R. microplus ticks detected in early autumn could increase in time to high levels.
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INTRODUCTION
The cattle tick Rhipicephalus (Boophilus) 
microplus is one of the most important livestock 
pests in tropical and subtropical areas of the 
world. Economic losses due to R. (B.) microplus 
are related to depression on weight gain and 
milk production, hide damage, mortality, 
morbidity, control costs and tick-transmitted 
haemoparasites24. Although R. (B.) microplus was 
usually considered to be distributed in America, 
Africa, south-eastern Asia, Australia and New 
Caledonia, the reinstatement of Rhipicephalus 
(Boophilus) australis by Estrada-Peña et al. 
(2012)9 has showed that R. (B.) microplus is 
present in America, Africa and south-eastern 
Asia, while populations of R. (B.) australis are 
found in Australia, New Caledonia and also in 
south-eastern Asia. Therefore, the knowledge 
generated in Australia on ecology and control 
of R. (B.) microplus usually extrapolated to 
American or African conditions should be 
considered cautiously, indicating the need of 
new studies about these topics in countries of 
these two continents.
Besides the negative effects of ticks on 
cattle, acaricide resistance currently represent 
RESUMEN
En este trabajo se evaluaron dos esquemas de tratamientos con biocidas sistémicos para el control 
de Rhipicephalus microplus en el noroeste de Argentina. Los tratamientos se aplicaron desde 
fines del invierno a fines de la primavera para limitar el surgimiento de la generación con mayor 
abundancia de garrapatas en el otoño del siguiente año.  En el esquema 1, los terneros fueron 
tratados con fluazurón los días 0 y 49, y con fipronil el dìa 105. En el esquema 2  los terneros 
fueron tratados con ivermectina 3,15%, fluazurón y fipronil los días 0, 28 y 83, respectivamente. 
El número de garrapatas sobre el grupo control fue significativamente más alto que en los grupos 
tratados. El porcentaje de reducción de la carga parasitaria en el esquema 1 fue superior al 90% 
durante casi todo el período de estudio, y en el esquema 2 los valores fueron superiores al 90% 
en septiembre, octubre, diciembre, enero y febrero, pero no en noviembre (87,49%) y marzo 
(88,78%).  Los resultados indican que los dos esquemas de tratamientos proveen aceptables 
niveles de control, pero se necesitan estudios adicionales para determinar  si son suficiente para 
suprimir el riesgo del surgimiento de un pico mayor de abundancia de R. microplus a mediados 
o fines del otoño. 
Palabras clave: (garrapatas), (bovinos), (control), (biocidas sistémicos), (Argentina).
 
a relevant problem for tick control10,12. Cases 
of resistance of R. (B.) microplus to practically 
all available anti-parasiticides were reported in 
America12. In Argentina, arsenic10, pyrethroid 
3, 17, 20, organophosphate11 and formamidine5 
resistance were diagnosed in populations of R. 
(B.) microplus. Considering that pyrethroids 
and formamidines are the acaricides most 
often used in Argentina18, alternative control 
schemes employing other chemical compounds 
as systemic biocides should be tested to mitigate 
this increasing problem. Also, these schemes 
should be designed in such way to minimize 
the number of treatments with an alternation 
of antiparasitic compounds.  
In northwestern Argentina, the population 
dynamics of R. (B.) microplus is characterized 
by a major peak of abundance in autumn (and 
eventual minor peaks in late spring), followed by 
a decreasing of abundance towards winter and 
early spring due to the unfavourable climatic 
conditions for the development of the free-
living stages13, 14, 15. This information on the 
population dynamics of ticks is useful to design 
ecologically based methods of control22, 23. The 
strategic applications of chemical acaricides 
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not only increases the efficacy of the treatment 
with a lower number of applications, but also 
delays the emergence of resistance, decreases the 
accumulation of chemical residues in meat or 
milk and reduces the contamination by release 
of chemical compounds to the environment. 
Therefore, the aim of this work is to evaluate 
two different schemes of treatment with 
acaricides to control of R. (B.) microplus in 
northwestern Argentina, which consist in the 
strategic application of systemic biocides based 
on ecological criteria.
MATERIALS AND METHODS
The trial was conducted at the Instituto 
de Investigación Animal del Chaco Semiárido 
(IIACS, INTA), located at Leales (27°11’S 
65°14’ W), Tucumán Province, Argentina. This 
site belongs to the Chaco Phytogeographic as 
defined by Cabrera (1994)2. Forty-five Braford 
calves nine months of age and naturally infested 
with R. (B.) microplus were maintained from July 
2012 to March 2013 on a pasture composed 
mainly of Cynodon dactylon, Chloris gayana 
and Setaria geniculata. On day 0 the calves 
were divided into three homogeneous groups 
of 15 animals each according to the level of R. 
(B.) microplus infestation (Kruskal-Wallis test, 
P > 0.05). The pasture was divided into three 
paddocks of 10 ha each by an electric fence in 
order to maintain the three groups separately, 
and all calves were fed with corn silage and 
expeller soybean meals.
Individuals of the group 1 were treated 
with a commercial pour-on formulation of 
fluazuron (ACATAK®, Novartis Argentina 
S.A.) applied on the dorsal midline at a rate 
of 1 ml/10 kg of body weight on days 0 (29th 
August 2012) and 49 (17th October 2012), and 
with an additional application of a commercial 
pour-on formulation of fipronil (ECTOLINE®, 
Merial Argentina S.A.) at a rate of 1 ml/10 kg 
of body weight on day 105 (12th December 
2012). Animals of the group 2 were treated 
with a commercial injectable (subcutaneous) 
formulation of ivermectin 3.15% (IVOMEC 
GOLD®, Merial Argentina S.A.) at a rate of 
1 ml/50 kg of body weight on day 0 (29th 
August 2012), with 1 ml/10 kg of a pour-
on formulation of fluazuron on day 28 (26th 
September 2012), and with 1 ml/10 kg of a 
commercial pour-on formulation of fipronil 
on day 83 (20th November 2012). The calves 
of the group 3 formed the not treated control 
group. The dosages to which the drugs have 
been applied were determined following the 
manufacturer’s label. Ivermectin (IVOMEC 
GOLD®, Merial Argentina S.A.) and fluazuron 
(ACATAK®, Novartis Argentina S.A) provided 
extended protection against R. (B.) microplus for 
23 and 42 days, respectively. In both schemes, 
the treatments began in late winter, when the 
populations of R. (B.) microplus in the north-
west of Argentina were at very low abundance14, 15. 
Thus, they were designed to act on the small 1st 
spring generation of R. (B.) microplus, precluding 
the rise of the larger generations of autumn. The 
application of fipronil in December (group 1) 
and November (group 2) was performed to 
prevent a significant re-infestation with ticks 
that have escaped treatment with ivermectin and 
fluazuron.
To assess the tick burdens, counts of R. 
(B.) microplus females (4.5-8.0 mm long) were 
monthly performed on one side of the calves. 
The number of ticks collected on calves was 
duplicated for the statistical analysis. Mean 
and median with first and third quartiles 
(1Q – 3Q) were calculated. Because Shapiro-
Wilk’s test26 showed significant departure from 
normality, statistically significant differences in 
the distributions of R. (B.) microplus numbers 
among the three groups were determined by 
using the non-parametric Kruskal-Wallis test 
with a Dunn post hoc test. A value of P <0.01 
was considered significant. A modified Abbot’s 
formula19 was used to calculate the percentage 
reduction in numbers of ticks in the treated 
groups. This formula was applied only when the 
counts in the treated groups were significantly 
lower than the count in the control group.
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RESULTS 
Values of mean number and median of 
ticks on the treated and control groups and the 
percentage reduction are showed in Table 1. The 
number of ticks observed on control group was 
significantly higher than the number of ticks 
recovered from the treated groups (P <0.01). 
The differences between the two treated groups 
were not significant, with the exception of the 
count of November, where the number of ticks 
in group 2 was higher than the number of ticks 
in group 1 (Group 1: mean 1.33, median 0; 
Group 2. mean 4.93, median: 4). The percentage 
reduction in numbers of ticks with the control 
scheme applied on group 1 was more than 90% 
during practically all study period, however in 
the March count the percent reduction was 
80.32% (Table 1). The treatment applied on 
group 2 provided values of reduction higher than 
90% in September, October, December, January 
and February, but not in November (87.49%) 
and March (88.78%) (Table 1). Absolute control 
(mean: 0) was only reached in the counts of 
October and December for group 1, and in the 
counts of September and December for group 
2 (Table 1). 
DISCUSSION
There was a significant overall treatment 
effect in both schemes (Table1; Fig. 1). The 
percentage reduction in treated groups was 
always higher than 80%. Though the mean 
number of ticks at the final period of the trial 
in early autumn (count of 26 March 2013) were 
similar (10.86 in group 1 and 6.93 in group 
2) to the infestation level in the day 0, the 
statistical differences with the control group were 
significant. In fact, the mean number of ticks in 
the control group in March was 59.6. According 
to the resolution 27/1999 of the Servicio 
Nacional de Sanidad y Calidad Agroalimentaria of 
Argentina (http://www.senasa.gov.ar/contenido.
php?to=n&in=1043&io=4588), the eradication 
of R. (B.) microplus is not obligatory in 
northwestern Argentina. In cases like this, the 
control strategies proposed in this study appear 
to be appropriate, because with only three 
applications of acaricides the mean number of 
ticks per calve during spring and summer was 
not superior to 1.33 and 4.93 in groups 1 and 
2, respectively (see Table 1). Additionally, the 
two schemes of treatment applied in this study 
minimized the exposition of ticks to antiparasitic 
compounds with a fast knock-down effect (e.g. 
amitraz, pyrethroids), preserving their use for 
when it is strictly necessary, for example, in 
movements of cattle from a tick infested area 
to tick free areas. 
Even though these results indicate that 
both treatments schemes achieved an acceptable 
control level, they are not enough to preclude the 
existence of R. (B.) microplus ticks in the pastures 
in March, which could generate the major peak 
of late autumn known to occur in northwestern 
Argentina13, 14, 15. Therefore, the control schemes 
tested in this work were suitable for controlling 
R. (B.) microplus during spring and summer but 
they did not preclude the risk of appearance of 
the major peak of R. (B.) microplus in autumn. 
In order to complement the results of this work, 
further studies are necessary to determine if the 
R. (B.) microplus ticks detected in early autumn 
(see Fig. 1) on the treated animals could in time 
increase to high levels. 
The therapeutic effect of ivermectin 3.15%, 
fluazuron and fipronil against R. (B.) microplus 
in America was evaluated in previous studies 1, 
4, 7, 8, 16, 21, 25. Although in these works the three 
acaricides provided high control values of R. 
(B.) microplus, there was a post-treatment period 
in which the drugs did not have a significant 
effect on adult ticks. For example, studies on 
the control of R. (B.) microplus carried out 
in the USA by Davey and George (2002)6 
demonstrated that ivermectin was less effective 
against females when they were in the final stages 
of engorgement, and Davey et al. (2010)8 found 
a shorter persistent efficacy of ivermectin 3.15 
(IVOMEC GOLD®, Merial Inc. Mexico) than 
what was claimed in the label. Therefore, a small 
proportion of the tick population remains off 
treatment, and this fact could explain, assuming 
absence of resistance, the small peak of R. (B.) 
microplus females detected in the treated groups 
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in March. Another ecological phenomenon that 
might reduce the number of ticks exposed to the 
effects of the acaricides is a low attachment rate 
of questing larvae to cattle during the period 
in which biocides reach an appropriate level 
of plasma concentration. But this hypothesis 
appear to be less plausible because the average 
stocking rate in the paddocks employed in 
this study was 1.5 UA/ha (this value can be 
considered high for the livestock production 
system in northwestern Argentina), which 
probably determine a high encounter rate of 
larvae with calves.
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